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DECLARATION UNDER 37 CJF.R. SI .132 



I. Gregory H. Altman, Ph.D. declare as follows: 

1 . I am a co-inventor named in the above-identified patent application. 

2. I received a Bachelor of Science in Chemistry and a Ph.D. in Biotechnology 
Engineering from Tufts University, Boston. I have done extensive research on and am the author 
or coauthor of numerous publications in the areas of silk and medical devices, including silk 
medical devices and implantable knitted silk fabrics and devices. A list of my publications is 
attached hereto as Exhibit A. Since 2010 I have been Vice President and General Manager of 
Allergan Medical, a division of the owner on this patent application. I was formerly President 
and Chief Executive Officer of Serica Technologies, Inc. from 1998 to 2010. Prior to Serica 
Technologies, Inc., I was a Research Assistant Professor in the Department of Biomedical 
Engineering at Tufts University and a Research Assistant Professor in the Department of 
Orthopaedic Surgery at Tufts University School of Medicine, I have been involved in research 
and industry in the field of medical devices for at least fourteen years, 

3. Based upon my experience and training I am an expert in the field of silk medical 
devices including in the field of implantable knitted silk fabrics. 
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4. 1 have been advised that the Examiner of this application has cited U.S. Patent 
No. 7,285,637 ("Armato") and that the Examiner has also relied upon U.S. Patent No. 6,303,136 
("Li") and U.S. Patent No. 5,736,399 ('Takezawa"). I have reviewed and understand these 
three references. 

5. The claimed invention is an implantable knitted fabric comprising one or more 
individual yarns, the yarn comprising one or more sericin-extracted silk fibroin fibers that retain 
their native protein structure and have not been dissolved and reconstituted, the fibers being 
biocompatible and non-randomly organized, wherein the yam promotes ingrowth of ceils around 
said fibroin fibers and is biodegradable. 

6. In my opinion, a person of ordinary skill in the art would not consider the claimed 
invention in this patent application to be obvious based upon Armato or Armato in combination 
with either of the two other cited references. 1 base this opinion on the facts set forth below 
which show that: 

(1) Armato is directed to a process for producing non-woven silk fiber fabrics, as stated in the 
title and abstract of Armato; 

(2) Figures 1A and IB of Armato are scanning electron microscopy (SEM) pictures of non- 
woven fabrics; 

(3) Non-woven fabrics (Armato) are different from knitted fabrics both in terms of the structural 
construction of the fabrics and the configuration of the fibers, and; 

(4) Armato' s fibers are randomly organized whereas the fibers of our invention are non- 
randomly organized. 
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7. I understand that the Examiner relies upon the statement in Armato that "[t]he use 
of textile methods would theoretically be possible to weave using merely degummed silk fibroin 
fibers." However, woven fabrics are notably distinct from our claimed knitted fabric. It is well 
known that in woven fabrics, yarns are at. right angles as opposed to being formed by the process 
of inter-looping, and as a result the properties of the woven and knitted fabrics are quite 
different. Additionally, Li also teaches that the matrix is "woven" into a mesh (see abstract of 
Li), Furthermore, the Takezawa reference teaches a device comprising "the woven body 
thereof in column 2, line 25. Significantly, there is no mention or suggestion of a knitted fabric 
in any of Armato , Li and Takezawa. 

8. In further clear distinction to each of Armato, Li and Takezawa: 

(a) the claimed implantable fabric is "knitted" and therefore cannot by made by "weaving", and; 

(b) the claimed implantable knitted fabric is not and cannot be a "non-woven" fabric. 

9. It is important to understand that weaved, non-woven and knitted fabrics are three 
distinct types of fabrics. Furthermore, one such type of fabric does not teach or suggest the 
suitability of the other for a given application. Thus, the first two types of textile fabrics in 
Armato do not teach the third type of fabric which is our claimed invention, namely a knitted, 
implantable fabric because Armato specifically states in column 2, lines 32-33 that "[t]he aim of 
the present invention is to provide a method for the preparation of silk fibroin non-woven 
fabrics...". 
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10, These contrary teachings and distinctions between these three different types of 
fabrics are well known in the art. For example, on page 139 (attached) of Applied Basic Textiles 
by George E, Linton, Ph.D. First Edition, Duel!, Sloan and Pearce, New York (1966), there is set 
forth eight types of textile fabrics. The following types of textile fabrics are each listed as a 
recognizably distinct fabric types: woven, knitted and nonwoven. "Woven" is described as 
"[y]arns interlace at right angles; warp is vertical; filling is horizontal"; "Knitted" is described as 
"[ojne system of yarn inter-looping: a loop within a loop. "Nonwoven" is described as "[w]eb or 
sheet of textile-type fibers bonded together by application of narrow stripes or patterns of 
adhesive material or by bonding of fibers through chemical activation of the surface or by heat if 
thermoplastic fibers are used. Yarn is not used in this fabric." 

1 1, Furthermore, on page 1 1 1 (attached) of A pplied Basic Textiles by George E. 
Linton, Ph.D. First Edition (1966), it is stated that "The American Society for Testing Materials, 
Philadelphia, Pennsylvania, defines a nonwoven fabric as a 'textile structure produced by 
bonding and/or interlocking of fibers, accomplished by mechanical, chemical, thermal, or solvent 
means and combinations thereof. The term does not include paper or fabric which are woven, 
knitted, tufted, or those made by wool and other felting processes.'" 

12, Additionally, on page 1 17 (attached) of A pplied B asic Textiles by George E. 
Linton, Ph.D. First Edition (1966), it is stated that 'There is no system of yarn or thread used to 
make nonwoven fabrics; they have no warp and no filling as in woven fabrics, or loops as in 
knitted materials." 



13. Armato clearly teaches only a process for producing "non-woven" silk fiber 
fabrics which is contrary to the teachings of our claimed invention and indeed teaches away from 
it because Armato specifically states in column 5, lines 58-62 that "It can be clearly noted in 
SEM photographs that voids are distributed randomly and can be controlled by the concentration 
of silk fibroin or by preparing multiple layers of silk fibroin fiber structures." In contrast, our 
knitted implantable fabric is comprised of non-randomly organized fibers as set forth in our 
claims. And as slated Li discloses that the matrix is "woven" into a mesh (see abstract of Li) 
and Takezawa discloses a device comprising "the woven body thereof (column 2 V line 25), 

14. Furthermore, it is clear that the fibers in Armato have been dissolved and 
reconstituted as shown in the Examples of Armato (see column 4, lines 50-52 of Armato). 
Armato states that "[a]s can also be seen from the data of Table 1, the process in accordance with 
the present invention allows the silk fibroin to be dissolved." Not only does Armato explicitly 
use the term "dissolve" but Armato also sets forth solubility data in the tables in addition to 
listing the final resulting fabric forms as "nonwoven fabrics". Thus, the teachings of Armato are 
contrary to our claimed invention and cannot be remedied by what is disclosed in Li or 
Takezawa. As stated paragraph [0021] of our patent application and as presently claimed as our 
invention, the yarn comprises one or more sericin-extracted silk fibroin fibers that retain their 
native protein structure and have not been dissolved and reconstituted. 

15. Therefore, for the reasons stated above, I do not agree with the position taken in 
the Office Action that it would have been obvious to one of ordinary skill in the art at the time 
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the invention was made to have arrived at the present invention in view of the a combination of 
the teachings of Armato, Li and Takezawa. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information are believed to be true, and further that these statements are 
made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application or any patent that 
issues therefrom. 



Date: 5-1 ,2012 




• 6 • 



Exhibit A 



PUBLICATIONS {* corresponding author) 

R. L. Horan, D, Bramono, J.R.L. Stanley, Q. Simmons, G. H. Altaian. 2009. Biological and 

biomechanical assessment of a long-term bioresorbable silk-derived surgical mesh in an abdominal 

body wall defect model. Hernia. 33(2): 189-99. 
R. L. Horan, I. Toponarski, H. E. Boepple, P. P. Weitzel, J. C. Richmond, G. H. Altaian. 2009. Special 

Focus Design and Characterization of a Scaffold for Anterior Cruciate Ligament Engineering, J Knee 

Surg. 22:82-92. 

J. E. Moreau, D. S. Bramono, R. L. Horan, D. L. Kaplan, G. H. Altman. 2008. Sequential biochemical 
and mechanical stimulation in the development of tissue-engineered ligaments. Tissue Engineering - 
Pan A, 14(7), pp. 1161-1172. 
G. H. Altaian, R. L. Horan, P. Weitzel, J. Richmond. 2008. The Use of Long-Term Bioresorbable 
Scaffolds for Anterior Cruciate Ligament Repair. Journal of the American Academy of Orthopaedic 
Surgeons 16 (4), pp. 177-187. 
Chen, ]., J. Moreau, R. Horan, A. Coliette, D. Bramono, V. Volloch, J. Richmond, G. Vunjak-Novakovic, 
and D. L, Kaplan G H. Altman. 2006. Ligament Tissue Engineering. Book chapter in Culture of 
Cells for Tissue Engineering, John Wiley & Sons, Inc. 
Chen, J., R. L. Horan, D. Bramono, J. Moreau, Y. Wang, L. R. Geuss, A. Coliette, V. Volloch, and G. H. 
Altman. 2006. Monitoring Mesenchymal stem cell development stage to apply on-time mechanical 
stimulation for ligament tissue engineering. Tissue Engineering 12(1 1). 
Horan, R.L., Coliette, A.L., Lee, C, Antle, K., Kaplan, D.L., Beynnon, B., Altman, G.H. Yarn design for 

functional tissue engineering. J ofBiomech. 39:2232-2240 (2006). 
Bramono, D.S., J.C. Richmond, P.P. Weitzel, H. Chemoff, I. Martin, V. Volloch, J.S. Gandhi, D.L. 

Kaplan, and G.H. Altman*. Characterization of mRNA Levels for Matrix Molecules and Proteases 
in Ruptured Human Anterior Cruciate Ligaments Utilizing Quantitative Real-Time RT-PCR. 
Connect Tissue Res, 46:53-65, 2005. 
Horan, R. L„ Antle, K, Coliette, A.L., Wang, Y„ Huang, J„ Moreau, I.E., Volloch, V., Kaplan, D.L and 

Altman, G.H. In vitro degradation of silk fibroin. Biomaterials 26:3385-3393 (2005). 
Moreau, J.E., D.S. Bramono, J. Chen, V. Volloch, H. Chernoff, G. Vunjak-Novakovic, J.C. Richmond 
D.L, Kaplan and G.H. Altman*. Growth Factor Induced Fibroblast Differentiation from Human 
Bone Marrow Stromal Cells In Vitro. J. Orthvp. Res. 23:164-174, 2005, 
Moreau, J.E., J. Chen, R.L. Horan, D.L. Kaplan and G.H. Altman. 2005. Sequential Growth Factor 
Application in Bone Marrow Stromal Cell Ligament Engineering. Tissue Engineering. 
1 1(1 1/12): 1 887-1897. 

Bramono, D.S., D.L. Kaplan, J.C. Richmond, P.P. Weitzel, and G.H. Altman*. 2004. Matrix 

Metal loproteinases and their Clinical Applications in Orthopaedics. Clin Orthop. 428:272-285, 
... 2004. 

Jin, H. J., J. Chen, V. Karageorgiou, G. H. Aitmaa, and D. L. Kaplan. 2004. Human Bone Marrow Stem 

Cell responses on Electrospun Bombyx mori Silk Fibroin Mats. Biomaterials. 25(6): 1039-47. 
Altman GH, Diaz F, Jakuba C, Calabro T, Horan RL, Chen J, Lu H, Richmond J, Kaplan DK. 2002b. 

Silk-based Biomaterials. Biomaterials. Biomaterials. 24(3);40I~16, 2003 Feb 
Altman, G„ Stark, P., H, Lu, R. Horan, Vunjak-Novokovic, G., Kaplan, D. L. 2002c. Advanced 

Bioreactor with Multi-Dimensional Strain Capability For Ligament Tissue Engineering. Accepted 

with revisions. J. Biomech. Eng. 1 24: 742-749, 2003. 
Panilaitis, B, 5 G. H. Altman, J. Chen, H. J. Jin, and D. L. Kaplan, 2003. Macrophage Responses to Silk. 

Biomaterials. Aug;24(i8):3G79-85 
Chen, J., G. H. Altman, V. Karageorgiou, R.L. Horan, A. Coliette, V. Volloch, T. Calabro, and D. L. 

Kaplan. 2003. Human Bone Marrow Stromal Cell and Ligament Fibroblast Responses on RGD- 

Modified Silk Fibers. J. Biomed. Mater. Res. 67A:559-570. 
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Altmim, G., Horan, R. L., Lu, H., Moreau, j., Martin, I, Richmond, J. C„ Kaplan, D, L, 2002a. Siik 

Matrix for Tissue Engineered Anterior Cruciate Ligaments. Biomaterials. 23(20};4131-4.i, 2002 Oct 

Altman GH, Horan RL, Martin I, Farhadi J, Stark PRH, Volloch V, Richmond JC, Vunjak-Novakovic G, 
Kaplan D. Ceii differentiation by mechanical stress. FAS® J 2001; 10.1096/fj.01-0656fje (in 
Appendix). 



BOOK CHAFFERS 

Altman, G. H. and R. L. Horan. 2005. Tissue Engineering of Ligaments. 

Vunjak-Novakovic G., Horan R. Kaplan, D. and Altman*, G. Tissue Engineering of Ligaments. 
Annua! Review of Biomedical Engineering, 6:131-56, 2004. 

Vunjak-Novakovic G, Obradovic 8, Madry H, AlteM G, and Kaplan D. Bioreactors for orthopaedic 

tissue engineering. In; Orthopaedic tissue engineering: Basic science and practice. A. Caplan and V. 

Goldberg eds. 2004, pg 123447. Marcel Dekker, foe. 
Weitzel PP, Richmond JC, Altman GH, Calabro T, Kaplan DL. Future direction of the treatment of ACL 

ruptures. Orthopedic Clinics of North America, Anterior Cruciate Ligament Reconstruction, Part I. 

Gladstone, J.N., Andrews, J.R. eds. Vol 33:4 October 2002. W.B. Saunders Company. 



PATENTS 

G Altman, R Horan. D Kaplan. Matrix for the production of tissue engineered ligaments, tendons, and 

other tissue. Allowed 2004. 
G Altman, R Horan, J Chen. Imraunoneutral silk-fiber-based medical devices, Filed 2004 
G Altman et al., Novel Bench-Top Bioreactor with enhanced environmental control systems. Filed 2002. 
G Altman, D Kaplan, G Vunjak-Novakovic, I Martin. Bioengineered anterior cruciate ligament, US 

09/312,203 Allowed 2001. 
Several pending 



POSTERS AND PRESENTATIONS (* indicates presenter) 

Horan, R.L., J, Richmond, P. Weitzel, D. Horan, E. Mortarino, N, DeAngelis, I. Toponarski, J. Huang, J. 
Pmdorn, H. Boepple, G. H. Altman. 2007. Clinical, Mechanical, and Histopathological Evaluation of 
a Bioengineered Long-Term Bioresorbable Silk Fibroin Graft in a One Year Goat Study for 
Development of a Functional Autologous Anterior Cruciate Ligament. AOSSM (Winner of Cabaud 
Award). 

Altaians, G.H., Horan, R.L., Bramono, D.S., Stanley, J.R.L., Simmons, Q., Chen, J., Mortarino, E., 
Boepple, H.E., Toponarski, I., Collette, A.L., Prudom, J.S. Biological and Biomechanical 
Assessment of a Long-Term Bioresorbable Silk-Derived Surgical Mesh in an Abdominal Body Wail 
Defect Model. American College of Surgeons 93 rd Annual Clinical Congress, October 2007, 

Horan, R.L., Richmond, J.C., Weitzel, P.P., Horan, D.L, Mortarino, E., DeAngelis, N., Toponarski, I... 
Huang, J,, Boepple, H., Prudom, J., Altman, G.H. Clinical, Mechanical and Histopathological 
Evaluation of a Bioengineered Long-Term Bioresorbable Silk Fibrion Graft in a One Year Goat 
Study for Development of a Functional Autologous Anterior Cruciate Ligament, Accepted: British 
Orthopaedic Research Society Annual Meeting, July 2007. 

Horan, R.L., Weitzel, P.P., Richmond, J.C., Horan, D.J., Mortarino, E., Toponarski, I., Altman, G.H. 
infraspinatus Tendon Footprint Reinforcement with a Bioengineered Long-Term Bioresorbable Siik 
Fibrion Tendon Overlay in a Sheep Rotator Cuff Repair Model. Accepted: British Orthopaedic 
Research Society Annual Meeting, July 2007. 
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Collette, A.L., Chen, J., Richey, L., Boeppie, H.E., Prudom, J.S,, Koran, R.L., Altmajs, G.H. 

Comparative In Vivo Evaluation of a Novel Silk Hydrogel Injectable for Dreg Delivery. Society for 
Biomaterials 2007 Annual Meeting, April, 2007. 
Moreau, J.E., J Chen, R.L. Horan, D.L. Kaplan and G.H. Altmam. Sequential Growth Factor Application 
in BMSC Ligament Engineering [slide presentation]. International Symposium on Ligaments and 
Tendons- IV (2004) 

Moreau, IE., J. Chen, R.L. Horan, D.L. Kaplan and G.H. Altaian. Sequential Growth Factor Application 
in BMSC Ligament Engineering [podium presentation]. Inaugural Research Dinner Meeting, New 
England Baptist Hospital Department of Research (2004) 

Bramono, D.S., 3.C. Richmond, P.P. Weitzel, H. Chernoff, 1. Martin, V. Volloch, J.S. Gandhi, D.L. 

Kaplan, and G.H. Altaian. Characterization of mRNA Levels for Matrix Molecules and Proteases in 
Ruptured Human Anterior Cruciate Ligaments Utilizing Quantitative Real-Time RT-PCR [abstract 
& poster presentation]. In: International Symposium on Ligaments & Tendons - IV; March 6, 2004; 
San Francisco , CA. 

Altaian, G.H., Chen, J., Horan, R.L., Moreau, J.E., Collette, A.L., Volloch, V., Richmond, J., Vunjak- 

Novakovic, G., Kaplan, D. Tissue Engineered Anterior Cruciate Ligament. Orthopaedic Research 

Society 49 th Annual Meeting. (2003). 
Chen, J., Airman, G.H,, Volloch, V., Karageorgiou, V., Horan, R.L., Moreau, J., Collette, A.L., Kaplan, 

D. Human Bone Marrow Stromal Cell Response on RGD-Modified Silk Fibers. Orthopaedic 

Research Society 49* Annual Meeting. (2003). 
Horan, R.L., Altaian, GIL, Collette. A.L., Chen, J., Paniiaitis, BJ., Volloch, V„ Richmond, J„ Kaplan, 

D. In Vitro Degradation of Silk Fiber Matrices for Ligament Engineering. Orthopaedic Research 

Society 49"' Annual Meeting. (2003). 
Freed L.E., J. Seidel, G. Altaian, J. Boublik, D. Kaplan and G. Vunjak-Novakovic Functional tissue 

engineering: roles of biophysical factors. NASA Ceil Science Conference, February 20-22, 2003, 

Houston TX. 

* Altaian, G.H., Vunjak-Novakovic, G., Kaplan, D., Volloch, V., Martin, L, Horan, R.L,, Stark, P., 

Richmond, J., Farhadi, J. Directing Mesenchymal Progenitor Cell Differentiation by Mechanical 

Stress. #135 Orthopaedic Research Society 48 th Annual Meeting. (2002). 
Altaian, G.H., Lu, H., G'Leary, J„ Stark, P., Horan, R.L., Richmond, J., Kaplan, D. Novel Silk Matrix 

with Physiologically Equivalent Mechanical Properties for Anterior Cruciate Ligament 
Replacement. #610 Orthopaedic Research Society 48* Annual Meeting. (2002). 
Altaian, G.H., Horan, R.L., Lu, H.H., Moreau, J.E., Paniiaitis, B.J., Richmond, J.C., Kaplan, D.L. Silk 

Matrix for Anterior Cruciate Ligament Tissue Engineering Using Bone Marrow Stromal Cells. 

Society of Biomaterials 28* Annual Meeting. (2002). 
Altaian, G.H., Caiabro, T., Moreau, J.E., Farhadi, J., Horan, R.L., Lu, H.H., Martin, L, Volloch, V„ 

Kaplan, D.L. Protein-based BiomateriaJ Supports Ligament Specific Bone Marrow Stromal Cell 

Differentiation. Society of Biomaterials 28* Annual Meeting. (2002). 
Altaian, G., J. Chen, J. Mauney, R. Horan, P. Stark, P., J. Richmond, V. Volloch, G. Vunjak-Novokovic, 

D. L, Kaplan Mechanical loading and Tissue Development from Mesenchymal Stem Cells In Vitro. 

Cold Spring Harbor. 2002. 
Altsmae, G.H., Stark, P., Lu, H., Horan, R.L., Caiabro, T., Martin, I., Ryder, D., Richmond, I., Vunjak 

Novakovic, G., Kaplan, D. Advanced Bioreactor with Multi-Dimensional Strain and Biomimetic 

Capability for Tissue Engineering. Gordon Research Conference, Session: Musculoskeletal Biology 

and Bioengineering. (2002) July 28- August 2. 

* Altaian, G.H., Horan, R.L., Diaz, F., Paniiaitis, B., Sofia, S., Lu, H„ Valluzzi, R, Kaplan, D. Silk 

Fibers and Materials - Properties and Processing, Material Research Society Meeting. (Fall 
2001). 



